Abstract. Sustainability and development of river transport can reduce the burden of road transport, where the development of road transport requires clearing new land is increasingly expensive and development is quite expensive. To estimate the amount of potential movement of people and goods through river mode choice model can be derived based on a comparison of risk at each mode, whereby the greater the risk will be even smaller portion of the mode selected. From the results of the model calculation of the aggregate distribution modes, obtained through a portion of the potential movement of the Batang Hari river in Jambi, Sumatra Island, Indonesia is 13, 89% for the movement of people and 14.85% for goods.
Introduction
At least not in the last five years has conducted studies on the potential transport stream continues in Indonesia, and until now has not been around the area that have the potential transport streams surveyed and analyzed potential. Some rivers that have been the object of research include Indragiri River, River Seputih, Onion River Bones, Mesuji River, River Sekampung, Batang River (on the island of Sumatra), the Barito River, River cascade Right, Left cascade river, Amandit river, Sungai Batang Alai, Tabalong River Left, Right Tabalong River, River Tapin, Amandit River, River Balangan, Melawi River, Pawan River, River Sambas, Kendawangan River, Porcupine River, the River Kapuas, Mahakam River, River Sesayap, Kayan River, River Sembakung (in Borneo Island) [1] .
If viewed from the side of the history of the movement of people across the region in line with the time line of the history of civilization and technological development of transportation, will be remembered that it used the transport stream earlier than other types of transportation in the world.
Advances in technology and the development of infrastructure construction vehicle motion media vehicles have gradually eliminate vehicle transport water through the river to reach the center of activity in the mainland, where the movement of tangible media stream to connect to the port on the coast as the gateway transportation between islands and even between continents.
The rapid growth of industrial combustion four-wheeled vehicles and two-wheeler, has been welcomed by the traveling consumer uptake rapidly growing vehicle markets as well, one of the advantages that attract consumers is its 'door to door', making it easier for individuals to move and save time. But when it continues to grow, now arrived at a situation where the users of the road (motion media) each other have slowed down movement of vehicles which can be enjoyed respectively. The volume and density of vehicles on the road continues to increase, the frequency of the number of events increased congestion on the roads as well, especially in densely populated areas.
Maintenance, improvement, and construction of new lanes on road infrastructure cost which cannot be said to be cheap, the increased vehicle traffic will accelerate the deterioration of the road surface, damage to the road surface will also hinder the flow of vehicles that run on it. The situation above be positive reasons why river transport should be prevented from extinction, river water body is a medium that has been provided by the natural motion that should be utilized as a medium water movement of vehicular traffic. With the use of the river as a media vehicle motion is expected that the distribution of the load the vehicle is moving, so that the density can be reduced, or the need for emergency opening of land for widening and the addition of new roads could be reduced [2] .
The transfer of the vehicle into the river, especially for goods vehicles, that certain types of goods, such as commodities or raw materials such as energy crops rubber, palm oil and coal mining [3] . Sure to other types of commodities can be further investigated. Many aspects of research that needs to be done regarding the possibility of sustainable development of river transportation, few studies have been conducted by the author work well in a team as well as involvement in individually.
Among those who have begun to put forward the result is about how the sustainability of the system using a traditional cruise ship review the point of timber to the Port of Sunda Kalapa [3] , the issues raised in this study is that the use of timber ships will be threatened to stop due to increasing scarcity and increasingly difficult, even impossible, to obtain a special wooden materials suitable for building ships, namely ironwood. But then submitted that this does not mean that the activities of traditional community-based transportation system, it should cease to operate as part of the national transportation system in Indonesia. Still need further study how the sustainability of the system and the organization of community-based shipping operations, although not using timber ship again.
To be more purposeful planning follow-up policy development and construction management on a river cruise system, aspects of the required study and apply the result is about how to estimate quantitatively the potential movements using river transportation system. In this paper aspects of modeling to estimate the potential amount of movement needs to use river transportation, particularly the movement of goods, a major topic of discussion and debate.
Methodology
This paper is part of research results by using a combined method of field surveys, literature surveys, and continuous analysis of the study reports based sectoral government and university research-based studies. The establishment of the model through a process of formulating a model phenomenon that formed sentences that fit the logic and common sense, then lowered into the mathematical model, then the mathematical model implemented in the EXCEL computer program package and analyzed again according to common sense and observations in the real world, or field , in this case in the cities that passed the flow of the great river, the city of Jambi in Sumatra and Kalimantan's Kutai Kartanegara City, both in Indonesia.
The data in the background of the discussion contained in this paper is comprised of a team of survey data, data from personal observations of the author and secondary data sourced from Indonesia's national statistical agencies and data from previous research reports and studies, both project-based sectoral government (Ministry of Transport of the Republic of Indonesia and the Ministry of Public Works), as well as university-based research project (Directorate General of Higher Education Ministry of National Education Republic of Indonesia).
Modeling potential need transportation planning through movement for river
Modeling the movement needs to transport planning is an approach to phenomena involving spatial, population activities in the region, and the movement of people and / or goods vehicle over a network using motion media or vehicles that have been built over the area modeled for the area concerned. Based approach to modeling done by the system, the system boundary is a boundary where space area region. Sub space systems area is the area fractions within the area is termed the zone.
Movement is modeled with a matrix-based. So, in the process will occur interplay or interaction between the zones. Approach such a system closer to reality than the simpler approach of segment-based motion media. Terminology model into the main frame of the study was a Phase Four Transportation Planning Model.
The model consists of the generation phase of the movement-the movement of the distribution phase-phase mode selection-stage route or traffic loading [4] .
Available data movement requirements
As mentioned above, when the study was conducted previously done modeling work and planning that has resulted in estimates of movement between the zones in the basin that were reviewed, the origin destination matrix between the zones. But from previous reports that exist, have not discussed the details of how the amount of movement of goods using river transport. This amount is considered in this study as a potential, where the numbers need to be estimated.
For that needs to be made between the model estimates the distribution of movement through motion media road and through motion media streams with vehicles such as boats or river boats.
Establishment division of mental models moda
The definition of mental models of the way of thinking here is the statement formed in the sentence in accordance with its meaning or logical reason. The statements formulated in this regard is that generally describes how transport users will prefer to use certain kinds of modes based on their characteristics. Model established in this study is a macro model that is aggregated.
That is the tendency to choose a group rather than individually. Requirements modeling is faced for the sake of space-based planning or region, which has been divided into small parts that zone. Data movement needs you have available is the data movement between the zones, without specifying the distribution for each mode of transportation. Each of these modes, i.e. modes of trucks by road and boat modes through the river, will have attributes viewed as obstacles or risks trips paid users.
Simple statement that applied at the macro and aggregate are: 1. Portions election of each mode in value such that the attributes or characteristics of the offered modes risks. 2. Comparison of a portion of the selection modes with other modes will be inversely proportional to the attributes or risks at each mode of transportation. 3. Number of servings election all modes of transport is 100%.
Moda distribution mathematical model postulations
Researchers have tried several mathematical models to describe the mental models of the three items above, but in this paper will only put forward a model of the easiest and simplest way to describe the portion of the macro is the selection of aggregate, which can be expressed mathematically by equation (1)
Where: Pm = portion of the selected mode m Rm = the amount of risk offered modes m This model applies to straight mileage identical for each mode, where the risk is offered modal travel time and vehicle operating costs. If the same origin-destination of the infrastructure mode and other modes differ in the distance, according to the distance of each motion media, it needs to be taken into account proximity correction
Test of mode distribution mathematical model with artificial data
The model that has been postulated as in equation (1) in section 4.3, before being applied to the case of actual planning, need to be tested with artificial numerical data in order to know if it is in accordance with the mental model formulated in section 4.2. For this, the division will count the selected portion of the two modes are available in parallel lines in a region of space that can be used to move from one point of origin to a destination point movement of the same movement.
Use of mathematical models for estimating distribution mode selected river transport potential
From all the studies on the potential transport stream that has been done in Sumatra, Borneo, Java, and Papua, in Indonesia, it will not entirely be studied as an example of application in the real world for this paper. In this paper will only be presented in one court case, which is in the Batang Hari river which crosses the city of Jambi in Jambi Province, Sumatra,Indonesia.
Identification of the number of modes
Availability of premises available modes related infrastructure required for each mode of transport, as well as the pattern of freight business government and local communities. For the study area the last mode of transport are four types: motorcycles, private cars, public transport passenger cars, and the potential for passenger transport streams. As for the transport of goods only two modes are possible trucking of goods by road and transport goods by boat through the river.
Identification of risk at each mode
Risks that are offered by each mode may consist of more than one factor. For simplification model of the factors considered are the same factors present in each mode are just different scale numbers, and all units can be converted at the same time so it makes sense to be a factor. In the application of this mode selection model numbers used for comparison of risk is termed a combined risk
Where: Rm = risk to offer a combined mode m Tm = time need by mode m for a distance of 1 km on motion media Vt = value of time (taken equal for all modes) Fm = fuel required mode m for a distance of 1 km on motion media Cf = the price of fuel per km for each mode
Mode choice model in straight river section parallel with roads
In the simplest case can be exemplified for the state of infrastructure in the field with a condition in which the land and rivers or adjoining canals straight and parallel, for example, taken along the 1 km, see Figure 2 . Model calculations to include the risk of the price scale as indicated in section 4.6.2 above, was selected to produce a portion of each of the transport modes as shown in Table  1 , and for the transport of goods are listed in Table 2 . Variables declared to risk modes per 1 km as has been previously calculated, need to be corrected by calculating the actual distance to the point of origin and the point of common purpose pursued by their respective modes. The real risk is multiplied by the actual distance corresponding geometric conditions within the media path motion. Having calculated by considering the actual distance to the sample segment as in Figure 3 , obtained portions modal options as listed in Table 3 for passenger transport, and in Table 4 for transport of goods. 
Estimation results number of quantitative potential river transport
The approach estimates a portion of the selected mode is selected by multiplying the portion of each mode for each cell in the matrix OD matrix, this can be expressed by equation (3) .
Where: Tid = number of moves from the zone i into zone d Tidm = number of moves from the zone i into the zone d using mode m Pm = portion of the selected mode m As the final results of the quantitative estimates of potential transport by river, the River Batanghari in Jambi Province, Sumatra, in Indonesia, is as shown in Table 13 for passenger  transport and Table 5 for transport of goods. 
Conclusion
The conclusion from the above discussion can be summarized as follows: 1. The existence of large rivers are navigable on the larger islands, namely for Indonesia is Sumatra, Java, Borneo and Papua, should be used to preserve and develop water transportation system of the sea to the land. 2. Sustainability and development of river transport can reduce the burden of road transport, where the development of road transport requires clearing new land is increasingly expensive and development is quite expensive. 3. Reducing the burden of vehicle traffic on the road network caused by the division of the transport stream, especially for truck traffic, can reduce the cost of road maintenance.
4. To estimate the amount of potential movement of people and goods through river mode choice model can be derived based on a comparison of risk at each mode, whereby the greater the risk will be even smaller portion of the mode selected. 5. If you have data available OD matrix, the OD matrix for each mode can be calculated by multiplying the mode selected portion of each scale matrix cells that expressed the amount of movement between zones pair of origin and destination zones. The number of potential movement using motion media streams, can be estimated by this method.
